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Subcutaneous Injection Contrast Media Extravasation:
3D CT Appearance
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We report a case of an accidental extravasation of contrast material. A large-volume extravasation occurred
in an adult during spiral contrast-enhanced CT. The amount of contrast material extravasated was 47 ml.
The patient had a swelling of the dorsum right hand. The extravasation injury site was determined by CT
scanning. The extavasation case was examined using five separate display techniques: axial, multi planar
reformation (MPR), maximum intensity projection (MIP), volume rendering, and shaded-surfaced display
(SSD). This paper introduces extravasation with the CT and the three-dimensional appearance.
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INTRODUCTION

The administration of contrast material for computed tomo-
graphy (CT) is typically accomplished either by a hand
injection or by a power injector in the gantry room during
scanning. The extravasation of intravenously injected contrast
medium is a well-recognized complication of radiological
examinations. Extravasation is defined as the leakage of the
solutions from the vein. The extravasation of water-soluble
contrast media can sometimes cause tissue necrosis. Tissue
damage from the extravasated contrast material is caused by
the direct toxic effect of the agent. Compartment syndrome
may also occur if a sufficient amount of contrast material
leaks into the surrounding skin and subcutaneous tissues.”

Skin necrosis after the extravasation of contrast material is a
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potential complication when mechanical power injectors are
use to inject large volume of contrast at a high flow rates.

This report presents a case of compartment syndrome of the
dorsum hand immediately following the extravasation of an
intravenous injection of contrast material during CT scanning.

The CT studies of the extavasation case site were performed
using a 3D software program with five different display
techniques: axial (cross sectional), multi planar reformation
(MPR), maximum intensity projection (MIP), volume rendering,
and shaded-surface display (SSD). This paper presents another
subcutaneous Injection extravasation along with the three-
dimensional CT findings in a patient who underwent spiral CT
enhanced CT scans after November 2003.

MATERIALS AND METHODS

From March to December of 2004, 22 patients were treated

for extravasation of contrast medium during computed
tomographic scanner investigations. The mean volume injected
out of the vein was 53 (10 to 140 ml). There were 16 men
and 6 women. The mean age of the patients at the time of

injury was 54 (17 to 81) years. Ten extravasations occurred in
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out-patients and, 12 occurred in in-patients.

The injuries were sustained in the arm (eight patients), the
anterior aspect of the elbow (five patients), the forearm (four
patients), and the dorsal aspect of the hand (five patients).
There were two patients with compartment syndrome compli-
cations. Both patients (140 and 110 ml) complained of pain
either during or after administering the contrast medium. In-
cisions were made all around the area of extravasation. The
patients had an emergent fasciotomy.

The intravenous access was acquired by nurses. Technologists
began the intravenous injections under physician supervision.

In this report, a 69-year-old patient, a right-handed male,
underwent spiral CT venography for a suspected deep vein
thrombosis in the lower extremities.

A certified nurse trained in venous cannulations inserted an
18-gauge plastic cannula into the dorsal venous network of the
right hand.

Non-ionic iopromide contrast material (Ultravist 370; Sch-
ering, Berlin, Germany) was administered at a rate of 3.0
ml/sec, and a pressure of 221 psi using a mechanical injector
(Envision CT; Medrad, Indianola, PA).

RESULTS
An extravasation of approximately 47 ml of contrast material

in the dorsal venous region of the hand occurred after 16

seconds of the injection. The patient complained of pain

Fig. 1. Clinical photograph showing diffuse soft-tissue swelling
in the dorsum of the hand, after the extravasation of 47 ml of
the contrast material in the subcutaneous tissues.

during the course of the injection, and the procedure was
stopped immediately. The technologist reported visual evidence
of an extravasation of contrast material into the hand dorsum
and the needle was removed (Fig. 1).

The supervising radiologist was notified. The involved limb
was elevated, and cold compresses were applied to the site.”
The patient was closely monitored. A plastic surgery service
was consulted to evaluate the large extravasation.”

The extravasation injury area was imaged with a MX8000
four-detector row spiral CT scanner (Philips Medical Systems,
Cleveland, OH) with a 21 cm field of view, 1.3 mm slice
thickness, 1.3 mm reconstruction interval, 120 kVp, 100 mA,
1.25 pitch, 0.75 second gantry rotation time, and a standard
180 degree interpolator and a reconstruction algorithm.

All axial images were transferred to a workstation installed
with PC-based three-dimensional (3D) reconstruction software
(Rapidia; Infinitt, Seoul, Korea) (Fig. 2). The volume data
were loaded into the 3D program, and an experienced CT
technologist performed the 3D reconstruction, which included
MPR (Fig. 3), MIP (Fig 4), volume rendering (Fig. 5), and
shaded-surface display (Fig. 6). For the axial and MIP images,
the display window and level were optimized for this par-
ticular contrast density. Volume rendering was optimized for
the reconstruction: opacity; 100%, density range; 150-1480.
For SSD, a lower display threshold of 192-775 HU, and a
100% opacity were used, which has previously been estab-
lished as the optimal threshold for this contrast-to-background

Fig. 2. Axial CT shows large amount of contrast material in the
dorsum of the right hand.
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density difference.

DISCUSSION

Extravasation injuries are usually caused by leakage around
the original puncture site where the catheter enters the vein.

A higher frequency of extravasations have been encountered
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Fig. 4. 3D MIP CT scan images of
the dorsum of the right hand. (a)
Coronal image demonstrates the
extravasation. (b) Lateral image
shows extravasation.

since routine use of a mechanical power injection of contrast
medium for CT was introduced.” Traditionally, efforts to avoid
extravasation have focused on prevention by exercising special
care in high-risk groups.”

Subcutaneous extravasation is a well-known complication of
a radiological examination involving an intravenous injection

of contrast material. Nonionic contrast agents are safer than
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Fig. 6. 3D surface-shaded display of the dorsum hand showing
the large area of extravasation. v

Fig. 5. 3D volume-rendered CT scan
images of the hand. (a) Image dem-
onstrates the extravasation. (b) 3D
volume-rendered obtained after elimi-
nating the bone, shows the extra-
vasation.

high-osmolality agents, and in most patients, conservative
treatment is successful for the extravasation of small volumes
. 5,6)
of nonionic agents.
The higher risk of extravasation from the venous circulation
during contrast-enhanced CT when administered using a power

injector with cases of substantial skin necrosis”

are well
documented.”

3D visualization techniques are available for acquiring the
CT volume data, such as MPR, MIP, volume rendering, and
shaded-surface display. Volume rendering is excellent for in
depicting 3D imagesg’ and has advantages over two-dimen-
sional axial views.”

There is minimal post-acquisition processing for the volume
rendering images was minimal. This technique is easily learned
and easily optimized for each case. The software provided on
many CT software program allows additional image enhance-
ment with the use color, which might improve the image
quality. Five optimized techniques can be used to accurately
measure the vessel diameters.”

The extravasated contrast material can be observed in the
preoperative and/or postoperative films plain radiographs of the

affected extremity,lo) and in the body topogram obtained for
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abdominal CT.'” Five separate techniques have been used in

the in the pérformance of CT: axial, multi planar reformation
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